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D4dh Methods to Compare the Potential Effects
of Alternatives on Wetlands

Dabh.1  Introduction

For purposes of impact assessment, the ROS Weekly Scheduling Model (WSM) weekly guide
curve model was used to compare changes in the duration of summer pool, summer pool fill
dates, and maximum summer and winter pool elevations for system reservoirs under all nine
alternatives. This assessment evaluated changes on 22 reservoirs where proposed changes
would deviate from existing operations. The median year feature of the ROS model was
selected for comparative purposes.

Dah2 Parameter Selection

Four parameters (summer pool duration, maximum summer pool elevation, summer pool fill
dates, and maximum extended winter pool elevation) were selected for analysis with the WSM
weekly guide curve model to provide these data for each reservoir. These four parameters
were selected because they have profound influences on wetland ecology and hydrology. The
three summer pool parameters control the availability of water to wetlands during the growing
season or the time of year that plants are actively growing. Water is a key element in wetlands;
the amount of water in a wetland controls how large the wetland is, the type of wetland it is, and
the kinds of plants and animals that live there. Winter pool conditions affect the exposure and
development of flats.

Duration of summer pool was selected because the length of time that summer pool conditions
are maintained controls the length of time that water is available in reservoir-influenced
wetlands during the growing season. Maximum summer pool elevation was selected because
the summer pool elevation controls the area that water can reach in reservoir-influenced
wetlands. Summer fill date was selected because it influences when water is available in
reservoir-influenced wetlands. Winter pool elevation was selected because it influences the
extent to which flats are exposed for seed germination (seeds of most wetland and lacustrine
plants cannot germinate under water), and it controls the exposure of flats for shorebird foraging
habitat.

Changes in summer pool (duration and elevation) and winter pool (maximum elevation)
conditions for all policy alternatives were compared with the Base Case to determine the effect
(positive or negative) of each alternative on wetland habitats, wetland water regimes, and
wetland functions and to determine an approximate magnitude of those effects. For the
purpose of comparison, changes in wetlands on mainstem reservoirs, tributary reservoirs, and
tailwaters were compared separately. Since the ROS model does not deal directly with
tailwaters, evaluation of tailwater wetlands used data generated by water quality modeling
conducted for the threatened and endangered species environmental impact analysis. Relevant
data from this analysis included minimum surface water elevations that are expected to occur
during 90 percent of the year in tailwaters below dams. Mainstem and tributary tailwaters were
evaluated separately because this modeling indicated that proposed changes in tailwaters
would vary considerably between the two groups.
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D4db Methods to Compare the Potential Effects
of Alternatives on Wetlands

Dah3  Summer Pool Duration

Changes in summer pool duration are summarized in Tables D4b-01 through D4b-03.

Table D4b-01 shows duration of summer pool measured in weeks for the Base Case and the
policy alternatives. Table D4b-02 shows the change in duration of summer pool measured in
weeks for the policy alternatives compared to the Base Case. Table D4b-03 shows the ratio of
change in duration of summer pool measured for the policy alternatives compared to the Base
Case. The ratios in Table D4b-03 were used to derive the coefficients that were used to
describe the direction (positive or negative) and magnitude of effect for each reservoir under
each alternative.

Dab4  Summer Pool Elevation

Changes in summer pool elevation are summarized in Tables D4b-04 through D4b-06.

Table D4b-04 shows elevation of summer pool measured in feet for the Base Case and the
policy alternatives. Table D4b-05 shows the change in elevation of summer pool measured in
feet for the policy alternatives compared to the Base Case. Table D4b-06 shows the ratio of
change in elevation of summer pool measured for the policy alternatives compared to the Base
Case. The ratios in Table D4b-06 were used to derive the coefficients that were used to
describe the direction (positive or negative) and magnitude of effect for each reservoir under
each alternative.

D4h5  Summer Fill Dates

Under the Equalized Summer/Winter Flood Risk Alternative, the date that affected mainstem
reservoirs would reach summer pool would be delayed several weeks when compared to
existing operations. Table D4b-07 shows the change in summer fill date in weeks for the policy
alternatives relative to the Base Case. Most of the mainstem reservoirs would be affected by
this delay. Summer pool fill dates would not be delayed on tributary reservoirs.

DAb6 Winter Pool Elevation

Maximum extended winter pool elevations would vary from reservoir to reservoir under the
various alternatives. Winter pool elevations affect the exposure of flats in reservoirs. Exposed
flats provide a mineral soil bed needed by seeds of various wetland and lacustrine plants for
germination. Exposed flats also provide foraging habitat needed by many shorebirds for winter
habitat or during spring and fall migrations. Table D4b-08 shows maximum extended winter
pool elevations, and Table D4b-09 shows relative change in winter pool elevation relative to the
Base Case.
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D4db Methods to Compare the Potential Effects
of Alternatives on Wetlands

Dab.]  Tailwaters

Each alternative would result in different effects on flow in tailwaters. Changes in flow would in
turn affect the elevation of the water surface in tailwaters, and these changes would affect
mainstem reservoirs differently. A summary of anticipated changes in minimum elevations on
mainstem and tributary tailwaters is shown in Table D4b-10. (See detailed descriptions of
changes in Appendix D6b.)

In general, water elevations on tailwaters of mainstem reservoirs would increase from 1 to 2 feet
over Base Case conditions for Reservoir Recreation Alternative A, Reservoir Recreation
Alternative B, the Tailwater Recreation Alternative, and the Tailwater Habitat Alternative;
decrease up to 1 foot for the Equalized Summer/Winter Flood Risk Alternative minimum
elevation; and increase up to 1 foot for the Commercial Navigation Alternative. On tailwater
reservoirs, projected surface water elevations are expected to be essentially equal for the Base
Case and Reservoir Recreation Alternative A, Reservoir Recreation Alternative A, the Equalized
Summer/Winter Flood Risk Alternative, Commercial Navigation Alternative, and the Tailwater
Recreation Alternative. Water levels on tributary tailwaters could increase up to 0.5 foot under
the Tailwater Habitat Alternative. Because the water quality model was not able to provide any
data for the Summer Hydropower Alternative, an inverse relationship was assumed between
pool conditions on reservoirs and releases from dams to tailwaters. For example, as the
duration of summer pool increases; the water released to tailwaters decreases.

DAb8 Integration of Changes in Reservoir Conditions

Since summer pool conditions control wetland hydrology in reservoir and tailwater wetlands,
summer pool data were used to determine the magnitude of effects for wetlands each reservoir
and tailwater. Winter pool ratios were not used since they primarily affect exposure of flats
during the dormant season for most plants. The ratio of changes in duration and elevation of
summer pool and elevation compared to the Base Case (see Tables D4b-03 and D4b-06) were
combined to create a unique set of coefficients for each reservoir. These two ratios were added
for each reservoir and each alternative. Because this sum was greater than 1 (Table D4b-11),
this sum was multiplied by 0.1 to produce a set of coefficients between 0 and 1 (Table D4b-12).

These coefficients were then multiplied by wetland acreages on each affected reservoir
obtained from National Wetland Inventory data in order to derive a number that described the
magnitude of potential impacts on each reservoir’'s and tailwaters’ wetlands. This was done
reservoir by reservoir for each wetland vegetation type, wetland water regime, and other
selected wetland functional categories discussed in Section 4.8 . The derived values were
summed for each reservoir affected by each alternative and sums were compared to evaluate
the effect of each alternative on wetlands.
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D4db Methods to Compare the Potential Effects
of Alternatives on Wetlands

The direction (positive or negative) of the coefficients in Tables D4b-10 and D4b-11 only mirror
the direction of change in wetland conditions compared to the Base Case. The actual direction
of effect depends on the relationship of the increase or decrease of hydroperiod (summer pool
duration and elevation) on each parameter of interest. For example, an increase in hydroperiod
might be beneficial for persistent emergent communities but the same increase may adversely
affect scrub/shrub and forest wetlands by interfering with seed germination and survival. In
these two situations the positive effect on hydroperiod would positively affect emergents and
negatively affect woody plants.

Although the derived rating numbers were obtained by multiplying these coefficients with total
NWI wetland acreage for each affected reservoir or tailwater, these numbers are not intended to
predict the actual effects of each alternative in terms of wetland acres. Rather the products
serve to illustrate the net direction (positive or negative) and potential net effect of each
alternative on wetland functions in each reservoir or tailwater. Therefore, the ratings were
ranked from 1 to 8, and the direction and rankings form the basis for the discussion in

Section 4.8 (see Tables 4.8-01 through 4.8-06). These products were developed to compare
the effects of the proposed alternatives in terms of their potential to enhance or diminish the
functioning of affected wetlands.
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